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Value of quantitative analysis of VueBox software of contrast—-enhanced ultrasound combined with artificial intelligence
large language model in differential diagnosis of benign and malignant C-TIRADS 4 micro—thyroid nodules
CHEN Jia—hui, KANG Kai, GAO Xue—meng, HUANG Ying
(Department of Ultrasound, Shengjing Hospital Affiliated to China Medical University, Shenyang 110004, China)

Abstract: Objective: To explore the value of quantitative analysis of contrast—enhanced ultrasound (CEUS) VueBox soft-
ware combined with artificial intelligence large language model in differential diagnosis of benign and malignant C— TIRADS 4
micro—thyroid nodules. Methods: A total of 100 C-TIRADS category 4 micro—thyroid nodules (with a maximum diameter of <
10 mm) of 100 patients detected by conventional ultrasound and further performed CEUS and fine needle aspiration (FNA) or
surgery in our hospital from March 2021 to November 2022 were collected retrospectively. According to the pathological results,
they were divided into malignant group(70 nodules) and benign group(30 nodules). The conventional ultrasound sonographic fea-
tures of two groups were recorded and compared. Time—intensity curves were obtained by analyzing the dynamic videos of CEUS
using VueBox software, and a total of 24 perfusion parameters, including quantitative parameters of the nodules, the surrounding
normal thyroid tissue with equal size and equal depth, and their differences were recorded and compared in two groups. ChatG-
PT 3.5 large language model was used to analyse the C-TIRADS features recorded by junior and senior radiologist and the out-
put results were recorded. The receptor operation curve (ROC) curve was used to assess the diagnostic efficacy. Results: The
proportion of nodules with aspect ratios greater than 1 and blurred borders was higher in the malignant group than that in the
benign group. The peak enhancement (PE)(11292.37+8 608.01) a.u, the differences in PE between the nodule and normal tissue
(APE)(-13 219.32+20 922.01), wash—in area under the curve(WiAUC)(47 702.1x+44 265.22) a.u, wash—in rate(WiR)(4 644.31+
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3 857.83) a.u, wash—in perfusion index (WiPI)(10 112.57+8 468.14) a.u in the malignant group were lower than those in the be
nign group. PE had the highest diagnostic efficacy with a cut—off value of 10967.66 a.u, with a sensitivity of 0.6 (0.476~0.713),
a specificity of 0.87(0.684~0.956), an accuracy of 0.68 and an AUC of 0.789(0.695~0.882). The diagnostic sensitivity of large
language model was 0.83(0.716~0.905), the specificity was 0.63(0.439~0.795), the accuracy was 0.77, and the AUC was 0.731
(0.616 ~0.846), respectively. The diagnostic sensitivity of VueBox analysis combined with the large language model was 1
(0.935~1), the specificity was 0.63(0.439~0.795), the accuracy of 0.89, and the AUC of 0.817(0.707~0.926), respectively(all P<

0.05). Conclusion: VueBox quantitative parameter PE of CEUS can effectively identify benign and malignant micro—thyroid

nodules of C-TIRADS category 4, and the combination with the large language model can improve the diagnostic sensitivity,

accuracy, and AUC while preserving the diagnostic specificity.
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Figure 1. CEUS image in PE time and the TIC curve of VueBox of PTMC. Figure 2.

of VueBox of micro nodular thyroid goiter.
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Figure 4. ROC curves of VueBox quantitative parameters
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@ malignant C-TIRADS 4 micro—thyroid nodules.
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Figure 3. ROC curves of VueBox quantitative parameters in

differentiating benign and malignant C -TIRADS 4 micro —thyroid

nodules.
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